In the presence of ATP, the motility of demembranated fowl spermatozoa was vigorous at 30\s=deg\C,but negligible at 40\s=deg\C. Motility could be restored at 40\s=deg\C by the addition of 10\p=n-\100 ng trypsin ml \m=-\1. Chymotrypsin also stimulated the motility, but neither papain nor carboxypeptidase B appreciably affected motility. Conversely, at 30\s=deg\C sperm motility was inhibited by aprotinin or phenylmethylsulfonyl fluoride. These results suggest that endogenous protease, presumably serine protease, activity is instrumental in the regulation of fowl sperm motility. It seems likely that the site of action of this protease is axonemal, but a direct effect of added protease on dynein ATPase activity could not be demonstrated.
Introduction
Flagellar movement of spermatozoa is based on the active slid¬ ing of microtubules as a result of ATP hydrolysis by dynein ATPase (for review, see Tash and Means, 1983; Lindemann and Kanous, 1989) . Although this basic axonemal mechanism is fairly well understood, the factors and mechanisms of its regulation have still to be clarified. There appear to be several regulatory mechanisms that individually or synergistically con¬ trol sperm motility: Ca2+ and Ca2 +-associated compounds, cAMP and intracellular pH (Majumder et al, 1990) . In addition, current evidence suggests that a protease activity with a Lysand Arg-ester bond specificity is required for sperm motility. It is assumed that this regulatory system is probably located near the dynein arms, but does not directly involve the forcegenerating dynein ATPase (de Lamirande et al, 1990) .
Unlike mammalian spermatozoa, fowl spermatozoa show definitive temperature-dependent changes in their motility: in most synthetic diluents, they become immotile at the avian body temperature of 40-41°C, and motility is restored by decreasing the temperature (Munro, 1938; Nevo and Schindler, 1968;  Ashizawa and Nishiyama, 1978; Takeda, 1982; Ashizawa and Okauchi, 1984;  Ashizawa and Wishart, 1987; Wishart and Ashizawa, 1987; Ashizawa et al, 1989a, b ; Thomson and Wishart, 1989, 1991) . The axoneme itself appears to be directly involved in this regulatory system, since the motility of demembranated spermatozoa is, as with intact spermatozoa, negligible at 40°C and restored at 30°C (Ashizawa et al, 1989a, b) . Furthermore, cAMP-independent phosphorylation of a 43 kDa axonemal protein is likely to be a regulatory step in the maintenance of fowl sperm motility (Ashizawa et al, 1992 (Fig. la) . Chymotrypsin also stimulated the motility of demem¬ branated spermatozoa at 40°C, and maximum motility was obtained at 600 ng chymotrypsin ml-1 (Fig. lb) . However, no stimulation of motility was observed following the addition of papain (Fig. la) or carboxypeptidase (Fig. lb) , within the ranges 0-2 pg ml-1 and 0-500 pg ml-1, respectively, and disintegration of sperm tails was observed at higher concen¬ trations. The addition of papain and carboxypeptidase at lower concentrations (ng ml-1) was also ineffective in initiating motility (data not shown). However, the vigorous motility of demembranated sperma¬ tozoa at 30°C was inhibited in a dose-dependent manner by the addition of the protease inhibitors, aprotinin or PMSF (Fig. 2) . However, the addition of 500 ng trypsin ml-1 released the inhibitory effect of aprotinin within 1 min (Fig. 3) .
Neither the addition of phosphodiesterase to remove endogenous cAMP nor the addition of Ca2+ or EGTA to trypsin-treated spermatozoa had any significant effect on sperm motility at 40°C ( (Yeung, 1986) , since a trypsinlike protease derived from bovine spermatozoa can stimulate adenylyl cyclase (Johnson et al, 1985) . 
